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ABSTRACT

NESTING AND BROOD-REARING HABITAT
OF LESSER PRAIRIE CHICKENS
 BY

TERRY ZENE RILEY, B.S.

" Master of Science in Wildlife Science
New Mexico State University

Las Cruces, New Mexicoc, 1978

“Dr. Charles A..Davis,'Chairmaﬁ

. -

Nesting and brood-rearing habitat is described for lesser prairie

chickens (Tvmpanuchus pallidicinctus Ridgway) in Chaves‘CountY5 New
Mexico, from June 1976 to August 1977.
Vegetation of the study area is of 2 types, Shinnery Oak (Quercus

havardi)-tallgrass and Mesquite (Prosopis juliflora)-shortgrass.

Shinnery Oak~tallgrass includes:3;sﬁbtypes, with Subtype 1 having the

greatest amount of grass, Sﬁbty?e 3 the least.

Vertiéai ﬁ%ét nets, a cannon‘net and é>rocket net were used to
capture prairie chickens, and:females.were-equipped“with miniature
radio transmitters in order to study nesting and brﬁod-reatimg Habitat.

'Eighteen.nest sites were locatéd‘ Fémaieé appeared to pfefer
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Subtype 1 of the Shinmery Oak-tallgrass habitat type (the most grassy
areas present) for n;sting habitat. No nests were found in the Mes-
quite~shortgrass type. More litter was prsEsent at unasts thaan in the
-ene:al area whers nests were located. Nests wers placed im £all vaege~
tation within grassy depressions among low sandhills. Percent nesting
successvwas'higﬁez in ‘Subtype 1 than in other subtypes.
.and 2, more grasses were presént:near”suCCessful nests than ﬁéaf'
uﬁ;ucceésful nesfs. In”Subtyﬁé 3, more shrub and iess_grass cover was
'presént.ﬁeaf ﬁhe i’éucceésful nest than;ﬁear’theAunsﬁccessful nést{
Nests placed.in.ligﬁtly grazed or ungrézeﬁlblﬁestéﬁ.(Andfobogon spp.’

clumps were more likely to be successful than those placed in cover of

other plant specias.

R

Preferred brood-rearing habitat was much less grassy, and corres-
.pondingly more brushy, than nesting habitat. Preferrasd brood-foraging
areas were in Subtypes 2 and 3 of Shimnery Oak~tallgrass. There was

no indication of brood-use in the Mesquite-shortgrass habitat type.

Ground litter at brood-foraging sites was less tham at nest.sites.

Height of vegetation at brood-foraging sites was similar to that of
the general area where these sites ware located. Radio~locatad broods
foraged in areas of shorter grasses than did randomly located broods,

and evening foraging sites appeared slightly more grassy than mording  ~

foraging sites.

.kRestpfation of tallgrass habitat in the more brushy areas,
‘especially in Subtype 3 of Shinnery Oak-téllgraés, is recommended.
Plans for fu;ure developmentvof new 1ivest6ck wateriﬁg facilities in
the study area s@ould be curtailed. Continued research into habitat-use
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and behavior of lesser prai

rie chickens is needed. Populatrion census

methods should be fesear;hed

o establish an dccurate technique to
evaluate management practic

Cilces for prairie chickens.
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INTRODUCTION

During historical times, the lesser srairie chicken (Tympanuchus

nallidicinctus Ridgway; has cccupisd a small geographic range (Greeaway
1958). Prior to intansive settlement, tha species inhabitad parts of
eastern~Nevaexico, southeastern Coloradc, scuthwestarn Kansas, westarn

Oklabomag and_a:pottion df western TeXaS (Sharpe 1968), Numbers

vihcfgasédltam orarilyvduring the iaté hineteenth eéntﬁry,.apparantly-ln
“,regﬁonse'torédditibnal fall aﬁdkwinter food sources sﬁ@plied by“the
P?tChWOTk,tYPe of farming Wﬁich was widespread in the West at that time.
?opulatioﬁs were very low during the great drouﬁhs of the 1930'8 and
1950"5,'probably_in fgsponse to loss of suitable habitat (Donaldsodr
1969). Numbers and range of the lésser prairié:thiéken now are grgatly 
reduced in comparisoﬁ with those of pra~sett1ement days; éppareﬁtly due
to graziqg and bruéh;cpntroi iﬁ-aéditionch thevgreat drou£h$ (Hameistroﬁ
and- Hamerstrom 1961).,;_ |

Most of the'available information on habitat of the lesser prairie
chicken is of a rathér_general néture;"Cranord (1974) found that iﬁ
Yoakum Courity, western Té#as, large areas,gozsisting of 63 to 95 pércent_
native Shrub-gragslénd-with the ;eméinder’in éuiti%éfion, especially
grain sorgum, supported the largest populations and bird densiﬁies.
Areas of iOO‘percentlshrub~graésland were capable of supporting smaller
popuiaiiQHS, and areas of less than 63 percent shrubégrasslan§ were
incépabie of sustaiﬁing populations. Crawford also found ﬂigh.positive

correlations between lesser prairie chicken numbers and extent of sandy

=



, ‘ 1
areas, indicating a reliance of this bird on shinnery oak-bluestem

sandhills.

1
i

Babitat of lasser prairie chickens has been descfﬁbédth.Cope&in

(1963:7) as ”; ".a land of low to high denSity'Shrub savannah where
»m@st shrubs ara thieé fget téll or léss,f»-qufian (19@3), Jackson‘apd
'DéAr£enf (l9635,vanaijones (13963) ail have stated thaf»iesSer pféirie
chickens need a mixturs of grass and shrub ﬁ??és in tﬁeir habitat.
Hoffman.(19é§jiaﬁd Jéckéon and Deérmeht (1963) furthervstaféd.thaf
-“;re§UC£ions in numbers of’lasser:prairie chickens §9re due, in péft, to
~displacement of thesejtypes by cultivation, grazing, and brush control,
as well as the drouths Qf the 1930's and 1950's.

Thé New Mexics Dep;rtment of TGame Ana Fish has attempted to
improvg areas of leséer prairie chicken range by copstruction of
eXclosufes_to pre;ent grazing b?.ééttlai(?rary 19573. "Although Hofi-
fﬁan (1959) called tﬁis the most important single attempt to restore
lesser_p;airierchickens, very little resggrch has béen‘dbne in Vew -
Mexico which would sérve_as é basis for‘accuraté evaluétibn'of the
efféc;s-of grééing, or of the exclusion of gfaziﬁ&. Frary (1957)
attempted to evaluate the effacts»of ;heSe grazing egélosures.on le;;ér
‘prairie-chicken populations, and to determine habitat use throughout
the year, but feéorted fgv data. The exc}oéures were subjééte& tﬁ
limited grazing iatef, after iﬁ Was”fbund,that pfairie éhickené were
~using the areas outside the’éxclosures more frequently than inside.

Two 160-acre exclosures were constructed in southeastern Colorado by

the Colorado Department of Game and Fish in cooperation with the Forest

1 . v . . .
Common and Latin names of plants used herein are listed in the Appendix.
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Service, U. S. Department of Agriculture, primarily for restoration of

nesting and brood-rearing cover (Hoffmam 1961, 1963); However, very

iittle information on the results of thase exclosurss was found in the

tarature. Many more research data are needed for identification of

“whieh habitat components are utilized by lesser prairie chickens

hrou6hout Lne vear, so th at guidelines for futurelgrazing anﬂ‘agri—
R B ) :

cultural pract1ces can Je Lo*mulated for areas *Hhableeﬂ 3y tne ;pecles.

Bent (1932) quoted Walter Colv n’sedeseriptione_Of~3”lesserA

prairie chipken nestS»found in sodthweStern Kansas. Twe of these
nests were well concealed in sand sagebrush clumps, and 1 was found

-under ‘a tumbleweed which had lodged between 2 tufts of grass. Copelin

(1963) reported 7 nests found in dklahoma..,All'wete*located between

'elomps'of grass, usually little bluestem. Jones (1963) noted that 1

nest in Oklahoma was in a ha f.shrub, shortgrass community. Donaldson

(1969) reported on lrnest'in Oklahoma'with more detailethan.otﬁers.
eited. Thl: nest was surrounded by lltf a blLes tem and scribuner's

panlcum near ground level and was concealed from above by brush

principally shinnery oak.r Sell and Stromooro (1976) revorted ‘cover at

4 nest sites on heavily grazed,rangeland in western Texas as consisting

primarily of sand sagebrush and shinnery.oak.

Descriptions of vegetation at lesser prairie chicken nest sites
in New Mexico have been limited to very general statements. Bailey
(1928 208) stated 31mply that nests were '. . .in the open or among

grass or weeds. . -.," and Ligom (1961 92) that they were'“. . .well

concealed beneath rank grass or shrub, gsuch as shinnery oak."

Habitat used by broods of lesser prairie chickens has received



B~

little study. Jomes (1963:772) found that broods in Oklahoma
preferred areas ". . .dominated by shrub and half-shrub 1ifk forms. .

i+h
£

.,”vpfincipally skunk-bush and sand sagebrush,'res?ectively} with
relatively‘large percentages.of forbs., Donaldson‘(1969) found that
broods utilized vegetation which was low in'staturg and of rather open
ASpectgfor>fo?aging.

In.afdet:ﬁéymEEt the need fbr.additicﬁal infdrﬁatioh»dn.prairie

cﬁickeﬁ:hébifatbin_ﬁew'México;ja;s;u&waésiiﬁitiated.wiﬁﬁitﬁeffbl;qw—“
.ing bﬁjgétiﬁéS:.‘(i) ﬁétérmine @ﬁé vegetétiénai:;ha#acﬁéfiétics’of
nesting, §rqod;fearing, and otﬁgr seasonaily“cécupied habiﬁat chrﬁugh
obSéjﬁatioﬁ'of lesservprairie ghickans;.apd (2), dévéiop managémént,
.Iécémmendations in tefms ofAyegetational goalélfér speéific haéitat
features;”including sﬁatial requiremeﬁts of théSé goals, to maintain
a ‘'secure populationvof lessef»prairié Chickené i#"thétstudy area.
,’Fiéld wotk.Was:cpnductédjfromj?ebfugry'1976, throﬁgh August‘1977l“
This fhésis-fégp;ts on_ selected zspects of thé-study;‘printipally.thg
i data.éoliectedfin 1977. Findings,'conélu;ipné,~ana récommendaﬁions

contained herein are tentative amnd subject to modification as the

study proceeds.




:aiea,fandrthe'Mesquiteéshortgrass type occurs on shallower, heavier , \
later. The principal use of the area is for grazing by cattle.

characzari

STUDY AREA . -

-

The study arsa of approximately 15,

1

Jot

3 i3 locatrad on

i
o)

s
a (Fig.

i3

national resource lands in the Fast Chaves Planning Unit of the Roswell,
New Mexico District of the U..S. Department of Interior, Burezuy of

Land Management (BLM). The area is approximately 64 km east of Roswell,

and~liésfndfth,of,U¢ S. .Highway 380 and south of U. S. 70. progréphy;

'is-gegﬁlﬁfﬁndulatiﬁg‘to'dgnelikéf

Vegetation consists of 2 principal types. The Shinnery Oak- -

tallgrass type occurs on the deep sandy scils which occupy most of the -

These vegetation types will be.described in.greater detail

Climate of the study arsa (Maker et al., 1971) is semi-arid,

oy distinct seasons, wide ranges of diurmal and anmual

:temperétUrés, moderately low rainfall, and plentiful sunshine.

Temperatufesvof'BZ degrees C or higher occur on most days from mid-May

through mid-September, and temperaturss above 38 degrees C are common

from June through August. Nighttime temperatures generally are about

15 degrees cooler. Wearly 75 percent of the annual precipitation falls

duringjtﬁeig;owing sgasog, May throug- October, mainly from brieﬁ,but
often intense thunderstorms. |

Temperétﬁiés-ih?l975, 1976, and 1977 at Maljamar, approximatély
60 kmvsoﬁtheast bf the study'area, are given in Iable lfijAVerage
mqnthly minima and maxima were relativély consistent Ifrom year to year,
except that the average maximnm tempefaﬁures were higher in July and

-

32



(o))

X

l.gﬁj\.--'

X.J....g..‘.nl.

roweny,
2 »!liv~-1..

bl +

I

-’

sdmiIcanmanA ey Sy By, ﬁ ’
- "Vadlayn

x

»

0
AR T TN

LTS
Aanumn)

TwdsaquNeSanaNE

}f.\...u.r...i..u.

ABA N

d
L
]

4-‘6‘4'.0 km-to'Roswell"'USBSO 50.0 km

<_--u---—-~—-.—J____~__--.;

to Tatum -
FENCE

ROAD
‘STQCK1WAfER
GAME WATER

Fig. 1. Study Area

4.




{

Table 1. Average monthly minimum and maximum cemperatures (C), from

data recorded at Maljamar, New Mexico during 1975, 1975, and

1977 (U.S. Dept. of Commerce 1975, 1975, 1977).

19 A 1977

Mon?;_h' v L_i};i; Max. Mip: Méxf=' Min. Max.
January . S 2.9 4l :13i8?1 .1 - 7f1  11.0
Febru55§ S 2.7 1.1 0.1 2007 - 2.7 17.3
March 0.6 20.1 ;52. 21.5 -0.5  19.4
‘April. 4ié ?23;5 :6}8' 26.4 5.3 24.6
May 8.6 27.9 8.8 ~ 27.8 121 30.7
June 13.7 34,3, | i4§6 33.9 15.3 35,4
July 45.8  31.0 15.4 318 7.5 36.5
August %.9 32 5 15.3 3.2 ——- ——-
September 10.6 zs;s? 13.0  28.7 16,0 34.4
October - 6.1  26;8- 3.2 22.1 7.2 25.5
November: - - 1.8 Al‘?."%’ ' - 3.2 154 - 0.1 20.7
Deceﬁber_ ,1-.4;4 15.8 - 6.2 14.7 - 3.6  17.1
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September 1977 than in other years. Precipitation data from Maljamar
are given in Fig. 2. Both total amount and temporal ﬂistribution of

rainfall were similar in 1975 and 1976. Spring of 1976 was somewhat

(92}

~d

drier than that of 197 agd 1977, but total aﬁounﬁs of precipitation
in 197S and l975 weré"§iﬁilat énd‘bdth were near the average*oig
13P9f§2imatai§ 38-cm-' R;igfail in'1977 {24!§ivcﬁﬁ was,iqﬁérlggég
.avetagé, due prima;ily“ﬁélsmall amounts‘fa'iing during.juiyg‘Augﬁét;
.3ﬁdfse§tembef;

>ﬂ'?ii§o\?fiﬁéipaiwhépiﬁat ;ypeé)fShiﬁgery.Oﬁﬁ;tallgfasé aﬁéiﬁAQQﬁité;
,ashdfﬁgrass;:are.?réseﬁt‘(Fig..3)."fﬁé'3 sﬁbtypes of Shinnéry Oak%_

tallgrass (Table 2) are distinguished primarily by relative quantities

bfléand blgaSteﬁ;-which isvzhéfpfimary'i 5ieatbr~3pecies.;:1t”ﬁeiiines
~ in QUantity°f;om Subtypé“l through Subf&ﬁe 3. Somewhat the reverse ié
trﬁé‘for littie bluesteﬁ and three—éwns. These Spéciés repreésent.
vfiarggriperceﬁ;éges‘of tﬁéf&eégﬁétion in'the subtypés.whefe'séﬁdAblueAk
‘Stém‘is less abuﬁdant;- AbundanéE-oi hairy grama dediineé from Subt%pg_
1 to Sub;ypev3, like that of sandfbiuéStém, but to a smaller degIEe.v

The abundance of grasses in SubtypeS'i and 2 is accéﬁpaniéd By
a'relative shorﬁage of shinnery oak. - This woodyvspecies is present in. =
greatest relative quantity in‘Subtyﬁé 3,‘Whefe it compo?eS'é l;réer
"percentagé df'#bé vegetational coﬁposition than do grdsses. *Aﬁounts
‘of vege£ational cover and grOUnd litﬁer in Subtypevi.are“gregter than
in otherISubtfﬁe; (Table 3).

Vegetation in areas of Mgsquite~shortgrass is primarily‘grasses.
Blue gréma dand 5uffalo grass aré.the ﬁést common plants in'this

habitat type. Shrubs, primarily broom snakeweed, are present only in
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Table 2. Percent basal composition of vegetation in the Shinnery Oak-

tallgrass habitat subtypes.

Species v Subtvpe 1 (30) Subtvpe 2 (50) . Subtyoe 2 (32)
Grasées ’ - ‘ v
Sand bige;stem." L 26.8 % 5.1° 3.5 + 5.5 50 £+ 5.1
Three-awns 7.6+ 2.3 167 + 5.2 133 & 4.9
Hairy grama 7.2 + 2.3 6.7 + 3.9 3.8 + - 3.4
‘Little bluestem 5.2+ 2.2 12.1 + 7.0 5.8 + 3.2
Hall?é»pénicum’ "4l5 4.6 4.6
Dropséedéi’ 3.4 3.7 5.5
' Sand lcﬁegfass’_ 1.4 3.2 0.9
?aspalmn'A | 0.5 1.6 1.9
False buffalograésk 0.6 o 0.7 1.1
Trace species 0.3 ()7 0.3 (&) 0.3 (D)
Total Grasses 57.8 58.2 42.2
Shzubs - | -
Shifmery oak 2809 + 7.6 29.1 + 7.5 438 % 7.5
" Yucca . 0.7 o - l.j 0.7
Sand -sagebrush - : 0.5 = 0.3 : 0.9
Trace species 0.5 (6 0.2 (8) 0.4 (&)
Total Shrubs 30.6 30,9 45.8
Forbs _ - 11.4 - 1l.0 12.0

aNumber of transect clusters in each subtype.
PMean and standard deviation.

c -3 ) = v ~ 1 - . . »
Species making up less than 0.5% each of the total composition in
each subtype, and number in parentheses.



Table 3. Percent total ground cover in the Shinnery Oak-tallgrass
and  Mesquite~shortgrass habitat types/subtypes.

Types/Subtvypeés : Plant, o Litter . Bare

4

Shinnery Qak-tallerass

Subtype 1 (30)% 1 18.8 + 5.4° 42.94 6.4 38.3 + 4.4
Subtype 2 (60) . 11.9 + 4.7 33.0 £ 7.5 55.7 + 11.4
 Subtype 3 (32) - 9:2 + 2.1 31.7+ 6.4 59.1+ 7.2
Mesquite-shortgrass (30) - 26.3 + 2.1 19.4 + 11.1 56.1 + 9.2

*Number of transact clusters in each type/subtype.

bMéaﬁ and standard deviation.
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small amounts. Forbs average 4.8 percent of the cemposition (Table
4). The amount of meéquite in this habita; type is.quite vgriablg,
scme aréas being'dévoid of mesquiée, and others having stands of
ﬁoderaie density.

Siﬁiiarit;Es’betﬁeén habitat,types are limited to three—awn‘and

dropseed grasses and total forbs.  There is slightly less of three—

awns, dropseeds, "and total forbs in MeSqui£e¥ShQrtgrass éban'in'the
subtypes of Shinnery Oak-tallgrass (Tables 2, 4). Thers is more total

plant cover and less ground litter in Mesquite-shortgrass than in

:Sﬁinﬁéry'Oak—tailgrasg (Téble.B);
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Table 4. Percent basal composition of vegetation in the Mesquite-
shortgrass habitat type.
Sceciss ' A , Percent Composition
Grasses.
= . . ) A - -~ = , &
Blue grama o _ L _ ) - 63.5 + 16.4
Buffalq grass .. o C ) . 13.9 + 20.2
Three-agwns ‘ o S . 6.0 # 3.0
Dropseeds ' . 2.2+ 4.8
Sideoats grama ' © 0.6 F L.
Trace species - : 0.3 (&)
Total -Grasses 89.1
Shrubs
" Broom smakeweed . ' 5.5 + 7.6
Trace species o S . 0.6 (4) .
" Total Shrubs ' . 6.1
Forbs
. Croton 7 R » : 1.4 + 1.9
Unclassified forbs , o ‘ 3.1 + 4.0
Trace species - - E C ‘ ) T (1)
Total Forbs - . , 4.8

aMean and standard deviation.

b, - . . , . . Y .
Species making up less than 0.57 each of the total composition in
each subtype, and number in parentheses. '




METHODS

Trapping

Trappiag was begun on 30 March 1977, with the objective of cép*
turing at least 10 female lesser prairie chitkens to be equipped with

radio transmitters. A total of 13 males and 11 females werg captured’

manedays) of trapping. One male diéd as a

‘ dﬁringtthQJZB days: {4

’diréct‘fésulg of crépping, teéulting‘iﬁ;a.mdf;aiity rgﬁe va4,2_pef;v
jcéﬁt;. Thiee féﬁaleé yere.éapﬁuted»én'12 Apri1§.Z each onAi3 aﬂd'i5

april, and 1 each day from 17 through 20 ;'I%.p'ril,‘i indicating mid<April
aéighe best pe;iod for capﬁuring'iémalgs'in.thi; afea-ryDavis'ét ai._

(1977),; working in +he same arza im 19

et
“a

6, suggest that late March to
mid-April is the best period for capturing females.

Several trapping procedures were used on 5-individual sites,. all

on or adjacent to booming grounds.. Use of a2 10 m x 20 m 3-cannon uet

wés the,mast éffe¢ti§e methédi'fﬁight Of'lliféméieéba;d'l male wéfe_
;aﬁghtdiﬁ»this'netf A 10 m x 20 m 3erocket'net:was“utilizeévduring
the 1astvféw &ays'of trappiﬁg, and:i femalg W%é tra?pé&vwiﬁﬁ this ﬁeti«w
Canﬁon énd rockét ﬁets-required little prepération during the early,.
_ﬁgrk houfs béfo%é ﬁrapping began each morning. - Alsé,“femalgs éppeargd
to be less alarméd-by these nets than by_miét‘ﬁeﬁs which Qere used.
‘The blind was placed aboqt lb m from either,edge‘of thé'neﬁ; in iiﬁe:
'with the 3 cannons or rockeﬁs.

Most of the gffqrt by'individﬁéls during the trapping-period was:
dirécted toward the use of &ertical'mist nets (Campbell 1972&;'.Twelve
“of 13 males but only 2 females Qere captured using these nets. Dévis

A5
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et al. (1977) reported considerable sqécess with mist nets in the same
area during the dry“SPring of 1976. They placed the nets at
livestock water troughs and drove females from the trough into the
net. -HoWever,_spring 1977 was not as dry and the femaies did not
utilize the water tr%pghs. On the bocmiag grounds, females were very

wary of mist nets. Males often ignored the nets and were captured

“with comparative ease. ..

Talemetry

The 11 females ééétured in 1977 wére.eduipped with tadioitfans;
mit?ers éo'their movements and nesting ;ﬁd brooding habitat could be
stﬁdied. fen ofktﬁe tfénsmittgrs were‘batte;?~powered énd chérged by
soia:lpanels'ldéated on the cé?-of ﬁhé %ransmitter. The‘soiaf;powered
tfanémitter package, consisting‘of'transmicter,'harneSS'and antenna,
Weighed approximately 18 g, and wés bgilt by\Wild1ife ﬁaterials; Iné.,
Carbondale, illiﬁéis, The harness ﬁsed'with!the'3013r~p9weredﬁtransé
ﬁitEEIS“ﬁas évtype éf Eack—pack hérﬁess, ANylonAcord approximateiy
Ogé'cm.in diaﬁetef was looped under 1 wing and through hélesvin.the
front‘aﬁd Tear of:tﬁe fraﬁsmitter, and theﬁ gied with a squareéknct
‘Un&erﬂthe other wing. Thé amouﬁt of slack in the cord was standardized
by placing 2 fingef% betwéeﬁ thevtransmitter and the back of fhé‘birﬁ,
drawing upkany SléCR‘and tyipg the knot. »The.kﬁot and both endé»of
the'cord-wefe slightiy:melted‘wiﬁh évmatth to prevent the knot from
‘slipping.

‘The other tranémitte? was lithium battery-powered, aﬁd was bﬁilt

by Sidney L. Markusen of Esko, Minnesota. The transmitter package,




17

consisting of the batﬁary, harness and antenna, weighed approximatelyv
20 g, and Was»similér‘to the 1 dascribed by Brander (1968).

1The transmitters utilized freduencies of 150-155 mHz. Females
were relocated periqdipally by use of a portable recsiver and a hand-
hela hagi antenna, purChaséd;frdm'Wildlife Materials, Inc. iﬁe u@uél
prdcé&urgrwés to begin by retﬁrnigg ;o ;he,lést kpown'ldcaticn ofva‘
pgrtiéuia; bird énd;ééénningvin all dirac£i9ﬁé>ﬁQ make rédi§ contact

_with the bird. Once the general direction of-the bird fzem.the

" of the bird.: Two attempts were made in late spring and mid-summer to

‘locate missing females by-use of a Cessna 172 aircraft with a yagi

antanna ar=an®

=2 2 wing strut. Fldghts were made at an altitude
‘of approximatély 1,000 m above ground level until contact‘was'made,~

‘and then at lower altitudes until the bird could be Identified as

- being in an area of less than about 1 km in diameter. An average -

ground-speed of 120 %kph usually was maintained during the search.
During these flights, signals from functionidg transmitters were

‘received from distances of over 1€ km.

~‘?§éetati¢n
‘ Inaividual.use;sites'€égb,‘ioragingiéites) were found.by radio-
‘location and 5y‘sea£ches of thé-Study’aréa.  Data’from each éita
were recorded from a~clﬁster'of eight 3 m, line—point transects with
data points‘at 0.3 m intervalsAaﬁd radiating~from,theAcente;,of the
site. Data.frOm neét'sites.wereftaken from similar transect clusters,

except that these transects extended 9 m and provided 240 data points

L ObsERFEE Was determined, closer tracking identified the.exact location
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per cluster. Similar data were taken from the 2 types of transects.
Bare m’.ound, litter, or plant species present were recorded for each
noiﬁt;’these data ﬁerexused'to compute ground cover. Whére the»pbint
ﬁés on bare ground or litter, an additiomal tally’on plants was madé'
of the-nearast giéntvahead 6fv:he point. These data~wgré-poo1é' ;ithf
.téose directly oﬁ.pdintS to'cpmpute peiéenf camposibiog;, Height was
méaéured:co £he'nearas£*ééntiﬁeter fof ﬁhéfélé#t néa;est:éaéh;thirdv
data ?_éint on e;;lch’ tra nsbe:ct,’v?}‘;iel:ding‘ 2»5’.:' he‘iv;htf‘ﬁiéasurements for each
%jgli‘tfaﬁééét>clus§ér;:x3éight7§f,ﬁéggfaﬁibn céée;ingznestsvwas rééo%ded
';Seéaratéiy;)andfheight'of'neérést ?laﬁé;was measﬁréd at eveiy third
',lpoiﬁt;oﬁfﬁhe 9 m'traﬁSéCts, yiélding SO’ﬁéaéurgmgntS'per transect
'clus;ef:arpund e&éh:ﬁéS;‘éiie;

Ciusﬁers of paced-transects'wete used to géther.data for des;rip_

cion of vegetation subtypes and to gather additional data around zes

ites. Fach of:these clusters consisted of &4 transects radiatidg om

"W

inncipal_ccmpass beariﬁgs from a cenfér Qbinﬁ. -The gééefver Wélkéd,
-iQD.steps”(aﬁpréximatéiy 9d:m) on each tfansect with the toe of the

righ& hoo; being the daté’poinf.,;This ggve‘SO data péints ?ef tianseét"

and 200 pointsvéer clusger.- théé on bare gfound;.liﬁfer, and plahté

nwere,médé fb: eéch point in manner described f5r thé>sﬁé1ier tfanéeét;
"clustafé. |

Height(and livestock tﬁiliZation’of 24 randomlj selected,plahts'
eaéh of saﬁd bluestem; litﬁle bluestei, ahd dropseeds were recorded
for the aréa within 9 m of eaCh'ﬂest,éite. fhe height of each plant : %

in the sample was measured in centimeters, and percent utilization was

estimated by ocular comparison with other plants of the same species.




At some sites, fewer than 24 plants of each species were present

within 9 m of the nest site. 1In this case, the sample was considered

complete when it comtained all such plants present in this area.




NEST SITE SELECTION

. This section summarizes data. collectad from 18 nests. Six nests

were found in 1976, 3 by radio—-locaticn and 3 incidental to other ‘work..

Twelve were found in 1977, all by radio-location of females. '

‘Iafluence of Subtynes

' The distribution of nests among vegetation types and subtypeés was .

Snglflcantlv d.'_f:erer't (Pc8:91) tz‘«@m that &mectedcntﬁebam.s of
vﬁhé'pfoéﬁrﬁiﬁgvof théistﬁaéharéa'pc;upiedkby ?ééh;t§Peféuhﬁypé“(T;blé
S),kLSiﬁtéén;bf 18 nésfs}%eréAfouz& in SgbﬁypeS i:éﬁﬁ;2§1thefgfaséier.
isubtipésféf.Sbinneryfba%¥tgllgré55; The.numbet‘éf $§sts-fé)iféﬁﬁdiin _
“Subf&pé.i wés 5‘£i@e$ gfeatet thén expectad. ‘Vegetgtién in this'sdb—‘

‘type includes ‘the highest proportion of grasses, especially sand
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23,
Nest-finding techniques were not biased for mnest loecations .im

Subtype 1. TFemale prairie chickeas were captured from 6 booming

grounds scatterad over the study area. All of these booming grounds

subtypes other thanm

were immediately surrounded by vegetation types/
Subtype 1, and movements from capture to nest sites were over 2 km in
some cases, crossing all yegetation types/subtypes. Three nests were

found (all in Subtype 1) while wélking transects across all vegetation

types/subtypes.

Influence of Vegetation in Subtypes

Composition of vegetation around mests in Subtype 1 indicates a

29
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Table 5. Chi square test of number of nests in relation to relative
extent of.habitat types and subtypes.

Habi tat : |
Types

Percent of Nests Nests Expect
S 1

tudy Area Obsarved (7 arsa x

‘Shignery Oak-
i Tdllerass”

“"Subtype 1.

feat
(3]
aN
()
m.
O
]

Swbtype 2 42 . 10 . 8 . 0.50

o
&

p. ‘
<§}‘

3,:7v. : 32" 

" %Chi square (alpha = 0.01, d.f. = 3) = 11.34.
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selection for grassier areas within the Subtype (Table 6); Ihere was
progressively mofe sand blueStemkand total gfasées in §he comﬁoéition
‘within*90,:9; and 3.@ of the nests. Also, litﬁlaAbiuéstem}was more
abunaanf ih:the composition Withiﬁ 3 m of the nests‘than within either
9 or*SC m;]'Thééé differ;ﬁcés.wézé'ac:ompanieérby‘corraspopdihgf&g~
cteases iﬁlééé'chpottiéné‘df'éhinnefyféék;-#oféi Shfubé, a@dvtdtél

' forbs -in the composition within 90, 9, and 3 m of The nests; alsc,

grasses were much aoe abundanc than shrubs ear the nest..
‘fofEé%éégiéi{Sigesiin‘Subfype:%jis?shéﬁﬁ;:éisb;‘BYhmé£g gﬁéséjnéar_.
mests (within 3 m = 66.9%) than in average composition in the subcype
(57.8%) (Table 2).
In Subtyps 2. mor< shrub cover was Presemt near nests than in Sub-
Upel Also’there appgre‘ﬁtiy was pf&gre3$iVely more shrub and- less

grass- cover nearer nests (Table 7). This suggestion is tentative, due

N

rom the mest and

o,

vﬁoj§iightvovéféil diffeﬁénéeé é;fvaﬁiéﬂé_diS;a&@eé.
‘iargé‘véfiatioﬁyin thé:data f;dm within 3‘ﬁ>pf'the nest} Sample 'size
vfo?féﬁbtjpgfﬁiﬁas’tooﬂéﬁéiivto'péymit any firm intefﬁreﬁaﬁioﬁé from ﬁhgg

aata; @ut iﬁdicétiqns bf_nést éiﬁelseleétioﬁ:a:e similar to those frum‘

“Jéubtype 2 (TaEleé,7, 8).iiIn Subtypes 2 and 3; ;election for brushieri

:sitésjis shown, also, by prgséﬁéé of more Eruéh‘and‘iéss grass near _v e e

mests than in the average composition in the subtypes (Table 27.

Ground Cover -

There was ptogressiVely more litter and less bare ground withir
90, 9 and 3 m of nests in each subtype (Table 9). Increased litter

could result from more dense vegetation around nests, or from placement
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Table 6. Percent basal composition of vegetation within 3, 9, and
90 m of 6 lesser prairie chicken nests in Shinnery Cak-

4

tallgrass, Subtype 1.
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Specias

Grasses

‘Sand bluestem  38.4 +

Little bluestem 7.3 *
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-'%Mean-and.standardrHEViation.-
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Table 7. Percent basal composition of vegetation within 3, 9, and
90 m of 10 lesser prairie chicken nests in Shinnery Oak-
tallgrass, Subtype 2. o : :
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Shrubs. . o .

10.7 4205

e

ft-
(@)Y
0O
|-
[02)
o

 Shinnery cak  46.8

1.3 1.4

NE
[+
75+ ; . ':“;‘ ;*,
;.n ’ Lt

{E>

£

I+
N

0.1

AE

1

Prickly pear 0.1 =+ 0. 0.2 0,1 3

[+
o
Ui

Sand sagebrush 0.9 2.0 - 0.7

A+

0.9 ';”0;5 

ff*z

I+

Total Shrubs = 49.3 -+ "13.8 445 + 7.3 41.9

I+
o
(@)

It
&
=
O
I+
W
o0

. Forbs - - 3,9

e

a';’é’[ean and standard deviatiom. .’
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Table 8. Percent basal composition of wvegetation within 3, 9, and
90 m of 2-lesser priaire chicken nests in Shinnery Oak-
tallgrass, Subtype 3. : S
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Forbs 3.0

,'aMean and standatd deviatiom. .
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Table 9. Percent ground cover within 3, 9, and 90 m of 18 lesser
prairie chicken nests in the Shinnery Oak-tallgrass.
‘habitat type. '
-Litter . Bare
90 m 3a2a. 9m 90a 3m 2 m 90 m
15.8 56.3. 32.4 - 42.6 23,20 32:4 41.6
13:2 45.0 40.5 29.2 43,6 48,9 57.6

“Number of nests.
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of nests in litter-holding areas.

Topography in Nesting Arsas

Nest site selection appears to be influenced by topography. All -

lo¢zated in depressions within low sandn'll , although

ol
)
U
o
Lo
g
D
w
I
[

fed‘ in h‘_ljghep-sanahi-il,s-,- ne_afby. Th_eséf small

f qepres‘lons usual~7 wera @oTe. assy;tban the i idge: 1mmed1a;nly

‘;;around tﬁ m;  There usually were hwllocks,w1Lh1n 15 - of Lhe n?stg 1

Qher than Lhe oottom of the aepre531on. These Hlllo_,i

’:Weré»lccated‘tolthe_south, southweét'dr west at 16 of the 18 nest

sitas, " Thls hendency may have rebuT ed Erom :amales avo1d1n0 w1nd

“~while selecting nés;'sites.-xﬁegts;wefa

.jcheilpﬁQSt“afeas‘in the depres§ion;712 were located on the slopes;

‘Nest Placement .

Aiﬁ ’ rlﬁﬁlpal;BOHeI éver-l? oﬁ‘ané—lﬁ nests was provided by
grésses (Table 10). Whete sand bluestemAwés the mpstfaEUndaﬁt grass
‘(Subtyﬁéll);'iérpfpﬁided7QVerhead co?ef for half (3£of 6) of.the
‘ne;ts.blln Subty?éiz,';hreé-éwns andblittle bluestem are the most
_aBgndant'gfasses, and 4 of 10 pests werg placed in clumés of these
;g:ésSeég. H§wéver; Some“séléction fpr,sénd bluestgm-as-GQe%head'
cover forinéSts'aléo is éppérent in Subtype 2 (Table 10), despite

abundance of sand bluestem in this subtype being less than one~-third

of thaé iﬁ Subtype lr(TableYZ),“ Sdnd bluestem 'is grazed heavily in
Subtype'Za and this may have caused females ;o'selecﬁ ungrazead

rasses as nest cover. Nest cover in Subtype 3 was

Q..

clumps of other




28

Table 10. Numbers of nests placed in cover of various plant species
in the Shinnery Qak-tallgrass habitat type.

Subtypes
.3 Combined

}...J
N

Species

Grasses

_ Sand bluestem, .. 3 2. . g o F

139}
(3]
&
_l_\

‘Little bluestem

.

. Silver bluestem - - — o U1 oo

(93]
o
(@]

'A'Under5Bluéstems

© Threstawas o 2 1

' ~d
R T
T et

Total Under Grasses =~ =S = 777

|--.J

)¢
:H'

B~

Shrubs
Forbs
Broom groundsel . . 0 .lﬂ 0 B iAi

. ‘Total Upder Forbs -~ .-0 . 1 . 0 - 1

aNumber of nests.
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provided by three-awn grasses (1l of 2) and sand sagebrush (1 of 2)
(Table 10). Grasses in this subtype are»mainly thrée—awns; all
others are grazed very heavily by livesiOCRQ Therefora, sﬁrubs-
ﬁ*ght prov1de bettar cover gaové nests:than the neﬂv1ly grazed grass
clumps.
Fogrtgen ofithé lSynestsvwéra-ﬁlaﬁéd'in_Or Bgside»lightlyvgrazéd

or ungrazed clumps of vegetation. Only % nests were placed in or

beside Heavily grazed clumps. In Subtypes 2 and 3, where grazing is

the heaviest ‘in Shinnery OQak=-tallgrass, grasses still providé over=

" head cover for two=-thirds (8 of 12) of the nests. -

'»

s
[}

'Reasdns,for selecting areas Qf'greater abugdance“o tallgrass

or 51rub gover (esnec ally 5 nd bluesuem and shwﬁne*v pak)'ptobéblyj

-

'éf fiated'to?growth.:o;m of'plahts -as _xemul léd by heloht

© g

width, shape, etc. Other grouse species are known to respond'to

‘growth form of végetation in selecting nest'habita%v(QhriSteﬁSén"['

1971, Hillman and Jackson 1973, Wallestad 1975y .

Females aelectod taller plants for nest cover. . The average

'~ne10hc of plants within 9 m of all nests (?8 5 cm}—wzs s7gn1f1cantly

less (P< 0.10)— than_the;avergge height'of cover directly_above all

‘dests (oO 6 ym) A Slmllar di;regencn occurred élsQ,vbetween nests

in diff rent subtypes (Tablc ll) Theicdver directly-above‘ail

mests was sligntly greater»than the average neight of sand bluestem:

(30 4 cm) and of 11tt1e bluestem (55. J cm) w1t 1in 9 @ of'all‘ngsts;

: Student s t test of significance LSed througnout remalpder of

report.
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Table 11. Center height of cover above and mean height of cover
within 9.m of 18 lesser prairie chicken nests in the

Shinnery QOak-tallgrass habitat type.

Subtype

1 (6)°
2 (10)
3 . (2})

A11 Nests (18)

enter

~i
W

Vel

(e

V]
~I
.

\O

2%
o8]
w

®Number. of nests.




-.cover was even greater than average for the su

cover, evidently substituting shrubs for grasses. Within theése small,
shrubby areas, most mests (8 of 12) still were placed in or against

‘taller grass clumps,. but greater use was made of other vegetation’

31
Summary
Females were rather mobile while selecting nesting sites, moving
as much_as 2 km across all vegetatidu ty@es and subtypes. The greatast

concentration of nests occurred in Subtvpe 1 of Shinnery Oak-tallgrass,

where sand bluestem was abundant and grazing dbsent or wminhimal. In
. ; o o

this subtype, the birds nested within small areas where total grass’

1

btype.

.

=

"“ small areas, nests (5 of 6) were placed within or against clumps of
~bluestem, especially sand bluestem, which were taller than other .

!plénts“ﬁgérby.f

In Subtypes 2 and 3, where sand'bluestem-Was_relativeiyrscarce

and grazing heavier, the birds nested in small areas of heavy shrub

(4 of 12) than in Subtype 1. -




NESTING SUCCESS

Infiuence of Subtyve

[N
)
Q
8]
<4
@
0Q
(1)
T
fu
-t
[}
[}
=}
o
[.._A

Seventeen of the 18 nest sites were avaluate
influence on nesting successs; success was ner knewn Zor 1 nest in
Subtype 1 of the Shinnery Oak-tallgrzss type. Percent anesting success

in Subtype 1 was greater than that in either Su

,<iablé'l%)‘ Subty@é 1‘différé frombphe.dtﬁef'Z subtypgé in ﬁaving
:nﬁdfe'gréSé ccVer; eSpégiéllj éaﬁd blﬁeéﬁéﬁ (fablé.2),‘énd,more ﬁbtai

.gﬁvéﬁ;(iﬁble 3). :I;:isvﬁrasﬁmed thatvﬁhischQér‘provided by séﬁd

bluéstem;near nests pfovides'supéripr cpﬁcealment; as well as a general

screening of the nest and hen movements near the nest. Nest predators,

.'éﬁéﬁwés,éoyétes (Canis_latfahs), méy aﬁéi&“afeés df dénéérsaﬁdAElﬁest@a
iﬁ;favor>pflérea5'where vegetation is sparse and pray is more cqnépié;
fubﬁé. Only 1 of 5 nests located in Subtypevlwaag‘iogt £o predatien
:(Table'lZ). The reLationéhip:between vééeﬁationa} co#e: an& nesting
success is examined further iﬂ the foliowiﬁg sectiouns bj comparing
vegEEation near succéssful.neSts with that ﬁear unsuccessful nests in

each of the 3 subtypes.

Inflﬁégce;of Vegetation in Suﬁﬁypes
In Subtypes l‘aﬁd 2; successful mests appérehtly héd é'ﬁighér
.percent of g:éséés in the compesition Withig 3 énd.9 mvthén did" -
unsuccessful nests; in Subtype 2, thié difference appérentlybextended
to 9d m,. also (Tables 13, 14). fhe speﬁies contributing most of this
difference were three-awns (in both subtypes), hairy grama and little
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the Shinnery Oak-tallgrass subtype in which nests were

Table 12. WNesting success of 17 lesser prairie chickens as related to

3 locatead.
, Successful Unsuccessful
Subtype . . No. % (Fate of mnest)
1 S 4 80 1
A B - {Prada
2 3

‘Combined - . 8 a7 R T ,
L e . (6 predatiom, 3 abandoned




Table 13.

Percent basal composition. of vegetation within 3, 9,
unsuccessful nest in the Shinnery Oak-tallgrass, Subtype 1.

andf90-mi6Ef4 successful-ahd 1

Species

3m

"9 m

_»f_)jOfmv~

Grasses
Sand bluestem
Little bluestem
Three-awns '
Dropseeds
Hairy'grama
Hall's panicum
Total Grasses
Shrubs
Shinnery oak
Yucca
Prickly pear .
Sand sagebrush

Total Shrubs

Successful Unsuccessful - Successful Unsuccessful

36

67.

29.

30.

-

— 0 D

Lo W O W o

O R

I+

l+ 1+

=+ 1+ [+ 1+ I+ 1+

13.1%
10.1

biobh

2.5

4.9
1.0
6.4

6.5

37.5

26.9
2.5 7.0
5.0 10.1
7.5 5.2
3.8 6.0
0.0 - 4.6
57.5 62.4
40,0 33.5
0.0 1.0
0.0 0.2
0.0 0.6
40.0  35.4
2.5 2;4

I+ 1+ |+

i+

j+ 1+

=+ 1+ 1+

RN

2.9
1.3
52,9

Successful Unsuccessful

26,
‘_4
5.

: 6

)

37,

1+

A+

0+

5 |
L1000

L3
4.
56,

0+

3

64

0.6 +

L5+

.8 +

9+
9+

4.0
0.8

3.1
2.8

1.8

3.3

4.4

0.5
0.4
0.3
'4.3_‘

[~ JNC S B SN e

Lo OO0 o O

a, ’ '
Mean and standard deviation.
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Table l4. Percent basal composition of vegetation within 3, 9, and 90 m of 3 Successfu‘l- and 7

~unsuccessful nests in t'he' Shinnery O'ak:—tallgr'ass-‘, Subtype 2, . :
‘ B 3w o _ ' _‘9 m - P . 90 m
$pecies Successful __ Unsuccessful , Succegsful Unsuccessful v chg{gssfq].. N IInsqccessful-
sand bluestem 7.1+ 10.0° 8.2% 7.5 9.3+ 59 9.2+ 6.0 . 8.6+ 4.9 9.0+ 3.2
Little bluestem 2.1 + 2.6 5.2 i 4.6 2.2 j: 1.9 ‘)‘5 j_ 3.3 4.4 i_ " 29 ' '7;2.;4_( _ 29
Three—awns. 20,0 + 2.7 12.3 + 6.5 24.1 + 5.3 14.8+ 7.2 19.6 + 5.8 1l4.6 + 5.3
Dropseeds 8.8+ 7.0 5.9+ 2.5 6.0+ 2.6 5{1‘1& 18 1.8 2.8 5.6+ 3.3
Hairy grama 4.6 + 4.1 4.8+ 5.3 5.1+ 4.0 4.5+ 4.1 3.8+ 5.1 4.6+ 2.6
Hall's panicum 5.4+ 6.8 . 4.7+ 7.9 . - 6.4+ 4.9 4.7 % 5.1 3.0 4 1.4 4.5+ 2.8
Total Grasses 50.9 + 6.8 45.2 4+ 14.7 | 57.1.4+ 5.9 z.a-.? + 8.1 53’.5' + 4.0 51.5& 4.4
B Shrubs. , - . |
B Shinnery Oak - G4.6 & 7.9 ‘47.7.1-_ 11.5 35,8 +. .7.6 45.4 + 4.1 34.51 2.7 41.5 + 6.3
Yucca 1.24 1.7 1.6+ 4.0 1.3+ 0.4 1.1+ 1.6 2.4+ 2.3 1.2+ 0.9
Prickly pear 0.0 + 0.0 24+ 0.4 0.0+ 0.0 0.0+ 0.0 0.0 + 0.0 0.1 + 0.2
Sand sagebrush 0.0 4+ 0.0 1.3 + 2.2 0.6 + 0.8 0.8 + 0.9 0.5 4_* 0.7 0.4 + 0.3
Total Shrubs 45.8 + 9.2 50,7 +15.1  37.9 + 7.7 4164 &b 37.9 4 .4 4306+ 6.4
Forbs 3.3 4+ 2.5 4.1.__)4‘."3' ,5;035 1.6 3.9 4+ b2 8.5"1-_ 3.9 4.9 + 3.2

3

aMean and standard deviation.
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bluestem (Subtype 1), and dropseeds (Subtype 2). These data provide
further evidence that heavy grass cover, as found in Subtype 1 and in
parts of Subtype 2, provides security for nests, thereby enhancing
their probability of success. Nests.placed in gréss cover are less
counspicucus than those placad in shrubs or forbs because grassas
_usually-have‘g;eater stem density. Nest coqcealment is pro&ided b)4
dried vegeta;ion which grew in previcus years, because new gfowth has
just beguﬁ at the time of nesting. . G;assvclumpsrusually retain more
,leiégé'ffpm.prévicué*yéaré'ﬁﬁén do sh£ﬁbs‘o% fést;;prdviiiﬁg more
vlitﬁér éna stagding deé&;stems.fof'nést comqeélméné; FHowevér;'tHere
apparently was a selection.for flest sites in bruéhiérAa;eas in Sﬁﬁf?%e

‘2 (Table 7). TFemales may return to their natal area to nest.

n

-~

Ui

Svedarsky - (1977:5) noced chat female grzater prairie chickesns (T.

eup: Sbjtéfﬁ%ﬁ”té*ﬁé%%‘1n¥ﬁréas éi“ﬁteviéusly‘succeésfﬁllne§fsl

This might explain th some lesser prairie éhickens nest in areas of

lesser grass.cover (Subtype 2), aithoughftheir nests would have a

_greater probaﬁility of success in thevmore grassy areas;(Subtypé 1.
g In Subtype 3, whérevgrasses are Qery spayée,.thé single éuccess_

ful nest had less grass and more shrubs in the composition within 3

. s-and 9 m than did the 1 unsuccessful nest (Table 15). These data

isﬁggeSt that in this shrubby subtype, dense shrubs ﬁay'substitute to
some degree for gfésseg in providing:security fo; nests. The priﬁéipal
Shrﬁb néar'nests was shinnery oak, bu£ yucca and San& sagebrush also
were more prominent neér the succeééful nest tﬁanrin the other.subtypgs
(Tables 13,v14, 15). -

Total plant cover around nests provides further imnsight into the




= e
Table 15. Percent basalk"c‘ompdsition'of‘"vegeta_ta‘lonijj;chih 3, 9, and 90 m of 1 .successful and 1
unsuccessful nest in the Shinnery Odk-tallgrass, Subtype 3.
A , 3 m e T : 9 m s 90 m x

Species ‘ " Successful Unsuccessful '-chvc:essfu']. Unsuccessful Successful  Uhsuccessful
Grasses: » : ,

Sand bluestem 3.8 0.0 0.0 0.0 3.0 0.0

Little bluestem 0.0 .3 0.0 1.7 2.0 3.0 )

Three-awns 2.5 38.8 5.0 40.0 9.5 26.0 ;

Dropseeds = 21.2 0.0 28.8 0.4 15.0 5.0 :

Hairy grama 0.0 .0 0.0 5.4 0.0 4.0 '

all's panicum , 0 0.0 0.0 0.0 1.5 0.

Total Grasses . 27.5 46.3 36.7 48.3 S 3440 38.5

Shrubs .

Shinnery oak 60..0 51,3 | 4902 50.5° 43¢5 55.5

Yucca' ; 6.3 0.0 3.3 0.4 . 35 2.5

Sand sagebrush L2058 0.0 A 1.7 0.0 40 0.0

Total Shrubs 68.8 51.3 55.8 50.9 3 5145 58.0
Forbs = 3.7 R PL 0.8 1h.s 3.5
fhoe . ' . iﬁ N _
. :
W
. ~I




question of the influence of vegetation on nesting success. In
Subtype 1, total plént cover within 9 m of nesté apparantly did not
affect nesting success because the amount of this cover was quite
similar for successfui and unsuccessful nests (Table 16). In Subtype
2, where less plant cover Wasrpresent (Table 16), slightly moras cover.

apparently was present around successful nests than arcund unsuccess-

ful nests, suggesting that vegetation in some areas of this subtype

did not proVide sufficient seéﬁrity for nests. In Subtyﬁe 3, total
plant cover within 9 é ot the 1 succeésful nest was t§ice as great as
within 9 m df tﬁé unsuccessful neétA(Table 165; suggescing a strong.
effect of'total.plant cover on‘nesting sucéess. However, s;mple'size
froﬁ Subtype‘3 wasimgch‘too small to éupport a étrong conclusion in

this regard.

Nest Placement
The growth form of sand bluestem appears to favor nesting success.

Four. of the 8 successful nests were located in or .between sand biuéestem

“‘clumps and 1 in a clump of silver bluestem, which has a similar

~growth form (Table 17).  Sand bluestem clumps often are as much as 3 m

in diameter. The clump is composed of much litter and standing growth

which is very loose. in nature,.so that nests car be placed inside with

" little effort. Nests placed in or between sand bluestem clumps were

concealed from above and on all sides and were difficult to see, even
when the observer was near the nest. Only 2 of the 9 unsuccessful

nests were placed in association with sand bluestem, and they were in

'heavilyrgrazed'clumps5 where concealment had been reduced considerabtly

(Table 17).
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Table 16. Average percent total plant cover within 9 m of lesser
prairie chicken nests in Shinnery Oak-tallgrass as related
to success.
Average Percent Number
?lapt Ccveg . of Nests
All successful nests 14.22 g
All unsuccessful nests A : ;@iEZ . ‘ -9
Subtzge.l
All’chéessful ﬁésﬁs 15.21 : ‘ 4
A;l unéuccessful-ﬁgsts 15.81 1
'SuchDe 2 | |
ALl successfﬁl nests I 10.85 3
ALl ﬁﬁsuccessful.nests . - 971 ' - 7
Subtige*g
All succeésfﬁ;.nest§ : ' 20742V 1
All~ﬁnsuccessful nests a o 9.18 1
Ail.nesfs combinea'v: 13.01 _— . 18
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Table 17. Success, age of vegetation and placement of 18 lesser
prairie chicken nests.
Nest Age of s
Number Success Vegetation Placement
1979
- 2 : 1) b - 4 N ~
1 datched 01d  {(2) In lightly grazed clump of
three—awn grass
1A Hatched _[Qld,_(l)a{ Beside lightly'grazed vucca and
e sand bluestem clumps.
4 Hatched =~ 01ld (1) Beside ungrazeéelittle bluestem
‘ <. clump. '
5 ' Hatched 0ld (1) In ungrazed sand bluestem clump.
7 Abandoned 01d (2) Beside lightly grazed little
bluestem clump.
8 Unknown 01d (1) Ia between lightly gfaZed little
‘ ‘ and saznd bluestem clumps.
1977
9 Predation 01d (2) Beside lightly grazed three-awn
o clump.
10 Predation 0ld (2) Beside lightly graZed“li;tla
o biluestem clumsp.
L . Predation Current (2) In ungrazed clump of sand sage-
brush.
12 Predation Current (2) Beside lightly grazed broom
groundsel clump. '
13 Abandoned Current (2) = Beside ungrazed clump of sand
: - sagebrush..
14 Predation 01d (2) ~ In heavily grazed clump of sand
' S bluéstem. ‘
15 Hatched — 01d (2) In heavily grazed clump of sand
, . bluestem ‘
16 ‘Hatched Mostly current In between ungrazed clump of sand

some old _(3)

sagebrush and yucca.

{
:
:




Table 17 (Cont'd)

Nest - Age of

‘ Number Succass Vegetation Placement

4 1977

4 17 Predation 01d (1) In heavily grazed clump of

; ’ sand bluestem. '

1 o e i : . )

; 18 Hatched Mpostly cold, In between lightly grazed
some current - clumps of silver bluestem,
2y . dropseeds and shinnery oak.

19 Hatched 01d (1) , In ungrazed clump of sand
' © bluestem. ’ ’
20 ~°  Abandoned Mostly current, ~ Beside:heavily grazed clumps
’ some old (3) . of three-awns and shinnery
' oak. N

“0ld growth refers to vegectation that 4is growth still standing from
previous years. Current growth refers to vegetation that grew
during the year of the nest. :

D : L - :
Shinnery Oak-tallgrass subtype where nest was located.
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Discussion

Six of the 9 unsuccessful nests were lost to predation. If more
grass cover or other dense vegetation had been present, location of
nests by pradators might have been less frequent. The remaining 3
unsuccessiul nests were leost to abandomment. Two of these were‘
abandoned before egg—laying was completed. Close proximity Qf
observers to the néStS'during egg-laying probably caused the 2 hens
tc‘abandon their’nesﬁs. .PreSence of more cover from grass or more

dense vegetatio

o

might have made the birds less prome to desert. The
remaining nest was abandoned aftar 4 weeks of incubation. Apparently,
the embryvos died before the nest was abandoned. The nest was not

rotectad from the sun, and the embryos possibly were killed b
3 h 4 4

overneaciag.
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shortgrass type. Vegetation was sampled at 34 brood-foraging sites,

'3 of Shinnery Cak-tallgrass, whares grasses and total ground cpver mere

grass (Table 18). Davis et al. (1977), working in the same area in

BROOD HABITAT

1

In 1977, broods and/or their sign were found in the Shinnery Dak-
tallgrass type, in low sandhills where slopes were not particulariy

steep or high. No evidence of brood-use was seen in the Mesguite-
" = (=] N . =

including 44

il

ound by radio-locatiocn and 10 found while doing other

work. Day-resting and night-roosting sites located in this study
wers too few to report on at this time.

Subtypes

Tidern e

During June and July, broods were more abundant in Subtypes 2 and

N .

relatively sparse (Tables 2, 3), than in Subtype 1 or Mesguite-short-—

1976, also reported heaviest brood-use in habitat Subtypes 2 and 3.

- -

2, while the brood of-hen number 6 remained in Subtype 3 throughout
‘the tracking periods.. Both females had mested in the subtype where

~they reared their broods.

~Two radio—-equipped Temales amd their broods were followed—for . ——
periods of approximately 3 weeks (hen mo. 9) and approximately 6 weeks

(hen no. 6). The brood of hen number 9 remained in an -area of Subtype

e

Ground Cover
The amcunt of vegetation at brood-foraging sites appears similar
to that within 3 m of all nest sites. There was significantly less

43 ' .




Table 18. Number of broods or brood sign observed per km walked on
transects through all habitat types/subtypes.

I~

Shinnerv Oak-talligrass Mesquite-
Subtvpe 1 Subtype 2 Subtype 3 . shortgrass
Distance walked 19,44 7312 39.53 26.03
(km)
Broods/brood sign - 1 13 7 0
obserwvad E .
Broods/brood sign 0.95 . 0.18 - 4.18 0.00

per km
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(P <0.02) litter at brood-foraging sites than within 3 m of nests.
Conversely, there was more bare ground around brood-foraging sites
than arcund nests, but the diffarence was not significant (P >0.10)

o e

(Tables 9, 19). Brood-foraging sites also had less litter and more
bare ground than within 9 m of nests (Tables 9, 19). However, acae

these differences were significant (P> 0.10).

by

o]

deight of Vegetation

The averége héight of cover at-ﬁhe center of broo&—forag;ag
éites {25.3 + 14:6 cm) Was very similaf“;o'that‘of.all Vegetaticﬁ in
thé circie:(B m radius) (29;O.i 5.5 cm); Both fheéé'ﬁeights wefe
lowerbthén‘thaﬁ of cover above nests (6Q.6 i.26.4 cm), althéugﬁ‘the

differences were not significant (P >0.10). Average height «of

' Végetatidn"at brood-foraging sites;(29.02f‘5.6 cm) was almost idesi-

ical to that within 9 m of nests (28.5 + 6.8 cm). The fact that

‘vegetation was lower in foraging areas and near nests than it was

——above mests would give the birds visibility of their surroundings,

'théreby allé&ing them “to dEtectgp%eﬁétors befofe.they_approached B

"closely.

Composition of Vegetation

Three-awn -grasses and shimnery oak wer= th st common plants

‘present (Table 20), although standard deviations for all plants were

large, indicatiﬁg little preference for composition of Vegetatién
where broods foraged. Davis et al. (1977) reported, also, that
foraging sites in this study area were dominated by three—awns and

shinnery oak.
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Table 19. Percent ground cover in a circle of 3 m radius at 54 brood-
foraging -sites.

1 ) .a
Planc 14.61 =+ 8.45
Litter 22.23 4+ .3i3.78
Bare ground 63.10 + 12.72

aMean and standard deviation.




Table 20. Percent basal composition of vegetation in a circle of 3 m

radius at 54 brood-iforaging siteas.
Soeéies Percent
Grasses
Sand bluestam 3.3 + 8.la
Little bluestem . : 2el F  J.B
Three-awms 16.8 +  .5.5
Dropseeds ‘ 4.6+ 4.9
Hairy grama ' 1.0 = 1.7
Hall's panicum 5.8 % 5.9
.False buffalograss . 1.3 + 3.%
ii Total Grasses 38.5 = 16.4
Shrubs N
Shinnery oak 42,5 + 15.8 i
Yucca ‘ 2.4+ 3
Sand sagebrush x v 2.2 + 3.0 E
Rabbitbrush | 7°
Total Shrubs . 47.0 + 16.5
—Forbs———— : A — _
Anﬁuéi‘eriogonum L ' 3.7 + 3.6
Euphorbia 1.9 + 3.8
Western ragweed ' 1.6 + 5.6
Croton 1.3 + 1.9
Unclassified forbs 1.3+ 3.2
Traée forbs : ‘ ' 4 (21)°¢
3 Total Forbs 13.7 + 8.7
*Mean and standard deviatiom.
b . e ' 9 . . ' 8
Species composing less than 1.07 cf total composition. .

c , _ - . , .
“Sum of means and number of trace species in parentheses.
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Foraging sites from broods of 2 females carrying radio-transmitters
were separated (Table 21). The brood of hen number 6 foraged primarily
in Subtype 3, while the brood of hen number 9 foraged in habitat
Subtype 2. The amounts of Sand»bluestem and total grasses appeared

ren aumber 9 (Table 21), and

y—y

greater for brood—-foraging sites of

amounts of shinnery oak and total shrubs appeared greater at brood-

1 bt A

foraging sites of hen aumber 6 (Table 21). However, nome of these
differences were significant (P> 0.10). This lack of significant

differences between the 2 foraging areas indicates'that.there may be

iittle preference between Subtypes 2 and 3 for brooding areas. The

w
.

apparent differences, such as they are, are basically the same as the

differencas between the 2 habitat subtypes where the broods foraged.

z

‘Brood-foraging sites from hen number 6 were separated into

morning and evening foraging periods. Evening foraging sites had a

greater percentage of three-awn grasses in the composition. than did-

oraging sites (Table 22). Again this difference was not

h

morning
significant (P>0.10). Total grasses also made up more of the comp-
osition in evening than in morning, but this was only a reflection of

the larger percentage of three—awns. - o ' ‘ o .

Data from the 10 randomly-located brood-foraging sites were

analyzed for basal composition of vegetationm. Percentages of sand

e

bluestem and little biuestem in the composition appeared-larger, and

percentages of three-awns smaller, at these sites than at radio-
located sites (Tables 21, 23). None of these differences were
significant (P>0.10). One possible reason for these apparent

differences is the height difference between bluestem and thrée-awn
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Table 21. Percent basal composition of vegetation in a circle of 3 m
radius at 37 radio-located brood-foraging sites of hen
number 6 and 7 such sites of hen number 9.

Species Hen b Hen 9
Grasses
Sand bluestem T 7.3 0+ 507
E Little bluestem 1.6 + 2.7 3.0+ 2.9
: -Three—awns 7.9 + 10.0 6.3 + 6.7
Dropseeds 5.2 & 4.7 10.2 + 6.5 |
Hairy grama T 2.3 & 4.4
Hall's panicum . 6.6 + 6.6 4.1 + 1.6
Palpalum T 2.7 + 2.9
False buffalograss 1.8 + 4.2 2.3 + 2.9
Total Grasses 34.3 + -15.2 48.6 + 16.5
Shrubs
Shinnery oak 45.6 + 14.8  30.4 + 16.5
Yucca 2.2 + 2.9 2.1 + 3.4
Sand sagebrush 2.8 + 3.3 0.0 =+ 0.0
Total Shrubs 50.6 + 15.3 32.5 + 13.6
Forbs
Annual eriogonum 4.5 + 3.7
Euphorbia 2.1 + 4.1 3.0 + 4.5
Croton ‘ o 1.6 + 2;0 T
Western ragweed | ' 1.2 + 5.3 5.9 + 8.3
ryptantha o T 1.1 V: 2.2
Unclassified forbs T A 4.7 + 4.5
Trace forbs . Co11.1 (lS)C 2.4 (5)
Total Forbs 14,3 + 7.8 17.7 + 9.7
aSpecieS composing less than 1.0% of toral composition.
b., o e
Mean and standard deviatiom.
“Sum of means and number of trace species in parentheses.
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: Table 22. Percent basal composition of vegetation in a circle of 3 m

1 radius at 20 morning and 17 evening radio-located brood-
foraging sites of hen number 6.
Species _ » Morning Evening
Grasses
. Sand bluestem kS T
L Little bluestem 1.3+ 2.0° 1.8 + 3.3
3 + Three-awns . 14.8 + 8.9 21.3 ;i 9.9
~F - Dropseeds 5.9+ 5.0 boh o+ k2
-~ Hall's panicum 6.4 + 6.5 6.9 + 6.5
';False buffaldg5355'_ Zjl + 5.4 2.2 =+ 3.2
- Pasﬁalum' » T T
Hai;? grama T T
Total Grasses 31.5 + 15.5 38.7. + 13.9
Shrubs
' Shinnery oak 46.8 + '15.1 44.2 % 1%.9
Yucca 1.8 + 2.5 2.4+ .2
Sand sagebrush . 2.4 + 2.3 2.8 + 3.5
Total Shrubs 51.0 + 15.2 50.2 + 15.4
_ Forbs |
) .Annualveriogonum 4.8 + 3.7 4.2+ 3.7
Euphorbia 3.2 + 5.2 T
.Westérn ragweed 2.2 + 7.0 T
Crotomn 1.7 + L. 1.5 + 2.2
Chaffweed T 1.5+ 2.3
Desmanthus _ T 1.3 + 2.7
. Unclassified forts - .2‘4 + 3.8 T
Trace forbs 2.6 (9° 2.0 (7)
Total Forbs 17.2 + 7.6 11.0 + 8.7
aSpecies composing less than 1.0Z of total composition. ;
Mean and standard deviation. ‘
“Sum of means aﬁd number of trace species in parentheses.




Table 23. Percent basal composition of vegetation im a circle of
3 m radius at 10 randomly located brood-foraging sites.

Species ) . Percent
f Grasses
Sand bluestem 9.0 + 10.8°
Little bluestem 9.3 + 15.3
Three-awns 13.4 + 8.2
Dropseeds’ 6.1 + 4.3
Hairy grama 2.9 + 3.2
Hall's panicum 3.9 + 4.1
Paspalum 1.3 f; 1.0
' Lovégréss ?b
“Total Grasses 45.83 + 14.1
Shrubs.
Shinnerv oak 39.3 + 16.6
Yucca 3.2 % 3.2
Sand sagebrush 1.1+ 1.2
‘Total Shrubs 43.6 + 16.¢% §
ForEs
» Annuateriogonum 2.6+ 2.9
‘ 'Unclaésified forbs 1.0 + 1.4
Tracé forbs 3.6 (lO)C
Total Forbs. 8.8 + 8.7

. ®Mean and standard deviation.

C 1

Species composing less than 1.07 of total composition.

Co.. = 5 . L
Sum of means and number of trace species in parentheses.
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grasses. Broods located Ey radio-telemetry, aspecially the brood
hen numbe; 6, were ;hecked almost daily. This frequent harassment
made thém more wary of an observer's approach. Three-awns in the
study area generally are less than 30 cm tall, whereas bluestems
often are 50 cm or tailer. Shorter grasses might provide the
requirad cover agd insect foddaz while enabling a female prairie
chicken to locate an approaching observer at a censiderable distance;

Broods not harassad daily might not occupy such open sites.




RECOMMENDATIONS

! Preliminary Management Recommendations

; (1) Reduction of grazing prassure in the brushier pastures

q
|
E

(Subtype 2 and, especially, Subtype 3 of Shinnery Oak—tallgrass)

should improve large areas‘of habitar for use by ﬁesting'prairie

chickens. Due to the uneven nature of livestock grazing on the
% range; there are small areas; within large blocks of Subtype'zbgnd
Subtype 3,»that.approach the good nesting conditionévfound~in
Subtypé_li"Reductioﬁ of gra?ing prassure should.alioW fe;bvery of
those smaller areas within Sﬁbt}geé‘z‘and_3nthatvt§§n’mighﬁ serve
aé'ﬁesting habitat. Reduced grézing pressure éﬁéﬁidmiﬁﬁiovgwﬁlue—
stem (especially sand bluestem)va?eas and might i@proye nestipg
success. AIhi; reduction would not, at ‘any time soon, cause the
_major portions of these pasturéé to.become excegdinglyigraésy and
’thereby lower their vélue‘as,bfoodéréaring habitgf}  There Wil%>b

1

3= = s 14
continue To oe Large

- characteristics and to heavy grazing at water, natural gathering

- sites, livestock trails, etc., gnd thése can be expected to provide
ample brood—féaring éreas; Grézing reductions must be_léng—term
changes, and afeés affected wopid need to be monitqfed yéafly to

.-KeValuate vegetational changes. |
If grazing breSsure‘in,brushy pastures is not reduced quickly,
detériofation of grasslands can be eX?eqted‘td pfoceea at. an
aqs%;erated_spéed becausela‘conStant level of grazing on a{décliningi
suﬁéiy of forage (mostly graéées) will only cause éhe'quantity of

53




PR R

grasses to decline progressively faster.

(2) Much of Subtype 1 habitat, which is considered prime

nesting habitat, exists because there is no livestock water in these

areas and, therefore, they receive littie or no grazing. The
development of new watering facilities in the‘study area, therefore, .
Should be éurtéiled” The astablishment of a watering device in any

formerl?*uhgrazed area ﬁbuld subjeét thét area to grazing, and would

lose its value'gs‘nesting habitat quickly. The.residentfpopulation

of leséer prairie chickens would suffer se&erely‘as a fesult of such -

ioss.

(3) Use of types and éub:y?es described herein for lesser
prairie chickens is expected to>hold true in éther areas of.similar‘
haﬁitat. Therefore, the recommendatiqns made above, for the study
aréa% ﬁéﬁe genieral applicabiiity in other areas of‘§imilar habitat.
Habitat development in southeastern New Mexico should provide the

elements (mostly the subtypes‘of Shinnery dakétallgrass)'which

chickens in the study area use. These elements must be close emough

together for individual birds to use each of them as the need arises
dﬁring a year. This requires-that a unit of each element be small

enough that birds from the center of the unit can move easily to the

‘next element needed.:

Recommendations for Further Study

Population trends should be identified so effects of management
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practices can be evaluated. Nest success and brood mortality may
have a greater effect on population changes from year to vear than
winter mortality. Mortality during the winter months may be less
severs for lesser prairie chickens in the study area than fdr other
grouse species in northern states, because excessive snow depths,
extreme cold temperatures, and hunﬁing rarely occur iam the study
area. Counts of population siZe,'aft; 'éummer brood mortality, frecm
year to year might be of value in_determining the effec;s_pf any
managemént practices. Booming ground,cépnts of pféirie grouse

speciles have‘been used in the past ol evaluate population changes

.J.

through time. THese counts usual lv are conducted during spring to

‘obtain an index to changes in the reproductive population after

~ .

winter mortality. If winter ncrtal1*y varies little from yedr to.

vear in the study area, counts durlno late summer and fall might

ive a better 1nd1°atlon ot tue efrects of management D*actlccs than
g

would spring counts. Techniques of measuringgpobulation changes

MY

should be researched and established, and more research into i

ing critical periods of survival should be conducted. Then, alternate

maﬁagement‘practices could be justified.
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aAppendix. List of common and Latin names of plants used in this

report,:

Common Name

Annual eriogonum
Blue grama
Broom groundsel
Broom snakeweed
Buffalo grass
Chaffweed
_ADesmanthﬁé
Dropseeds
Euphéfbia
‘False buffélograss
Ground=-cherry
Ha.i.r,y grama

Hall'svpénicum

Latin Name

Eriogomum annum

Bouteloua gracilis

Senecig spartioides

Gutierrezia 3Sarothrae

"Buchloce dactvloides

Lentunculus minimus

Desmaathus sp.-
Sparcbolus 3p§.

Euphorbia spp.

Munroa sguarrosa

Physalis lobata

-Bouteloua hirsuta

Panicum hallii

‘Little bluestem
Lovegrass
Mésquiﬁe
PaSpalui

“?rickly‘peaf

Rabbitbrush

N

Sand bluestem

Sand sagebrush

Scribner's panicum

Andropogon scoparius

. Eragfdstis S?p.

Prosopis juliflora

Paspalum ciliatifolium

OEuntiaiépp.

Chrysothamnus Sp.

Andropoéon hallii

Artemesia filifolia

Panicum scribnerianum
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Appendix. Continued

60

Common Name

Latin Name

Shinnery oak
Sideoats grama
Silver bluestem

Skunkbush

Three-awns

Western ragweed

Yucca

Quercus havardi

Bouteloua curtipendula

Andronogon sacchdroides

Rhus aromatica

Aristida spp.

Ambrosia psilostachva

Yucca sp.

a

Plant nomenclature follows Kearney and Peebles (1964) , Anderson and
.Owensby (1969), Gay and Dwyer (1970), and Barkley (1968).







